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Some Definitions…
NAS – Your National Airspace System

The CNS/ATM systems, airspace, procedures, airports,
aircraft, and people that make up air transportation

System – of – Systems
A NAS is made up of a grouping of individual 
systems and planning/engineering must focus on
dependencies and interdependencies

Concept of Use
How the changes in the NAS will operate as services 
and capabilities to produce benefits

Implementation Steps
The smallest increment of change that produces user
benefits against defined metrics 2



Some Definitions…
Architecture

The highest-level concept of a system in its
environment that defines the concept of operations

Architectural Description
A model, document, database or other product that
communicates and records a system’s structure

Conveys a set of views, which depict the system
through varying perspectives/concerns

Subject to standardization

Purpose of an Architecture
Allows the implementation strategies to be placed under
configuration control

Aids in the clarification of requirements and assess
their impact on system design 3



Architecture thru 2015

Operational Evolution Plan thru 2010

Planning Horizons
Must Support Sustainment
of Existing Services While
Adding New Capabilities in

Order to Improve
Safety and Meet Demand

5-year CIP

Budget Planning
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• Logical Planning
• Concepts of Use 
• Implementation Steps

• Goals and Objectives
• Business Case

• Stakeholder Commitment
• Aviation Policy
• Budgets

• Systems, Procedures,
Airspace, People

• Certification
• Requirements

• Buy, Build, Install, Operate
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Concepts of Operation • Free Flight

• Reduce Delays
• Increase Predictability
• Increase Flexibility
• Increase Capacity

• Operational Evolution Plan

• Arrival/Departure Rates
• En Route Congestion
• En Route Weather
• Airport Weather

• Program Budgets and 
Plans 6
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• Efficiency
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• Efficiency

Today…
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Where Is The NAS Today?
- Air transportation is in an economic recession combined
with eroded public confidence in the security of air 
transportation

- Airlines have pulled back between 12 and 20 % of schedule
- Money loosing and less profitable routes dropped
- Older aircraft taken out of service (B 727, B 737, 

MD 80, L1011, B 747)
- 10-12 aircraft going to the bone yard in Arizona in 

October through January
- Load factors down to around 65% for the majors
- Mid-day schedule compression - drop early and late flights
- Flying at 92 % of pre September 11 demand
- Delays caused by volume being replaced by delays 
caused by security measures

- Passenger throughput times increasing at airports
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- Airlines not in a position to invest in new technology
- Airports are modifying new runway construction plans

- Detroit Opens new 4/22 in December
- Minneapolis will slip one full year
- Boston GA runway indefinite
- Charlotte planned for 04 on hold
- Atlanta new parallel scheduled for 05 now looks like
06 or 07

- Miami, Orlando, and Cincinnati on schedule

- Recovery Scenarios?

Optimistic - 10 to 12 months
Most Likely - 12 to 18 months
Most Pessimistic - 24 months
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Good News?

- Message from the airlines - do not let up on capacity
and efficiency initiatives, need improvements more
than ever

- Delay airports are still major markets and congestion
will return here first

- Experiencing en route and terminal delays today
- Continue with Satellite Navigation transition
- Continue with domestic reduced vertical separation
- Add RNAV approaches and departure routes
- Modify airspace to gain efficiencies
- Fleet Changes Help

UAL will became all glass on Nov 1
US Airways by April 02
“Flex” aircraft increasing in use
RJ’s are modern
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Reduce interaction 
between flows

Increase user 
flexibility

Increase terminal
Throughput

Terminal throughput
closer to visual in all
weather conditions

More than half the delays 
come from weather

Today 15 
airports have 
throughput 
problems

Most 
Flexibility
is gone

Arrival
Departure

Rates

En Route
Severe

Weather

En Route
Congestion

Airport
Weather

Conditions

Capacity/Delay Message

31 Airports = 2/3rd of passengers
15 airports = more than 80 % of delay

6 of these = over 50 % of delays
LGA - EWR - ORD - SFO - BOS - PHL 11



Capacity/Delay  – The Players
Schedule

Management

Airlines

AirportsFAA

New Runways

Environment

Passengers

Understanding Delay

SOLUTIONS New Gates

Equipage Collaboration

Systems

Procedures
&

Airspace

People

Expectations Service Demands
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Technical Architecture(s)
System Specifications

NAS-Level
Requirements

(existing)

Concept of
Operations

New
Capabilities

Operational
Requirements

Functional
and Performance

Requirements

Concept
of Use

NAS-Level
Logical Architecture

Define
Loop

Capability Shortfall
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Summary of Approach

Capabilities

Implementation Steps

Services

… are segmented into ...

…described by ...

…that are defined by ...

MechanismSegment

...Paired Information for Decision Making...
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Policy
Accountability
Schedules, Costs and Resources
Airports and Users Have Roles as Well

Operational
Evolution

Plan

Operational
Evolution

Plan

Operational Changes
(Airspace, Procedures, 

People, Certification)
NAS

Architecture+
Users can count on delivery of
services and capabilities with
alignment of resources with
changes being delivered over
the next 10 years

Minimum
Commitment
Over 10 Years
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Architecture Database consists of...
SEGMENT - MECHANISM Pairs

Service
Capability

• People
• Systems (HW, SW, Facilities)
• Support Activities

• Airspace Design
• Adaptation
• Certification
• Procedure Development
• Training
• Spectrum Engineering
• Rulemaking

• Dollars
• FAA
• User
• DoD
• NASA

• Schedule

Program

Project

Segment

The building blocks of the 
NAS Architecture Database are 

UNIQUE Segment-Mechanism pairs

The building blocks of the 
NAS Architecture Database are 

UNIQUE Segment-Mechanism pairs

PROGRAMMATIC TECHNICAL

Implementation

Mechanism

16



Acquisition Decisions

98 04 05 06 07
ARCHITECTURE

Capital
Plan

Existing
Services
Sustain
Service

New
Capabilities

Enterprise
Improvements

Airport
Improvements

“AVIATION COMMUNITY”

Budget

Buy, Build, Install, Operate

Future
CONOPS

FAA
Plans

Airport
Changes

Modernization Process

99 00 01 02 03 08 09 10 11 12 13 14 15

NAS
Increasing Capabilities 17



Systems View of the Future CONOPs

NAS Decision Support System’s

Integrated Telecommunications

Integrated Surveillance

Augmented GPS Navigation

Integrated Weather

Surface
DSS

Terminal
DSS

En Route
DSS

Oceanic
DSS

TFM
DSS

Infrastructure Mgmt
DSS

NAS-Wide
Data Link

AOC

FIS
Provider

International

NAS-Wide
Information Network

Military
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Traffic Flow Management Transition

Legend
AOC - Aeronautical Operational Control 
COTS - Commercial Off-the-Shelf
DBMS - database Management System
DOTS - Dynamic Ocean Tracking System
ETMS - Enhanced Traffic Management System
FP - Flight Plan

FDM - Flight Data Management
GDP - Ground Delay Program
HW - Hardware
SAMS - Special Use Airspace Management System
TFM - Traffic Flow Management

03 04 05 06 07 08 09 10 11 12 13 14 15CY 0201009998

Infrastructure

Information
Exchange

CDM

NAS Analysis &
Predictions

Year 2K

HUB H/W R

Re-Engineered SW
Integration

DOTS

SAMS
CARE

FDM w/ Flight Object

GDP Proto Enhance GDP

TFM HW Sustain

Post Flight (2)

Flight Object Planning (4-D)
Collaborative Maintenance Planning

GDP Enhan. (1)

NAS STAT NAS Status Additional Data Items Added Each Year

Arrival Seq. Display (1) Seq. Display (2) Arrival Seq. Display (3) 
AOC Flight Planning (2)

Coll Routing (1) Wx(2) Coll Collaborative Routing, (4) Dynamic Data
FP Evaluation FP Negotiat’n  w/FOFP Negotiation

Performance Assessment (2)
Automated Problem Recognition

System Impact Assessment (2)

Compliance Monitor (1) Compliance Monitor (2)
Dynamic Density Monitor

Routing (3)

Phase 1 Phase 3Phase 2
Step 1 Step 3Step 2 Step 4

New ETMS COTS DBMS/Local Information Services

Post Flight

Arrival 
AOC Flight Planning (1)

(SUAs)

FDM Prototype

GDP Enhancements (2)

Performance Assessment (1)

System Impact Assessment (1)

Architecture Steps
Modernization Phases
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Capability and Architecture
Tool Suite (CATS)

The NAS Architecture is available at your desk 
via CATS
• CATS  I  supports browser access to NAS 

Architecture
• Public Internet

–http://www.nas-architecture.faa.gov
• Provides user interface into database
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Service Diagrams

Programmatic Data

Service Descriptions

• Interdependencies
• Traceability
• Operational Use
• Requirements

Developed from NAS 
expertise and technical 
knowledge

Building Blocks for NAS Architecture 
Analysis
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Outline
1.   Service Group Name
2.   Service Name
3.   Capability Name
4.   Implementation Step
5. Reference Sources
6.   Step Description
7. Scenarios
8.   People
9.   Systems
10. Support Activities
11. Interfaces

22
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Report

NICS

HCS

VSCS

DSR

DARC

PAMRI

Legacy Voice
Comm

AT Training

AF Training

En Route
Controller

Airway Facilities
Technician

Flight Track Data

Flight
Track
Data

Flight Track Data

Flight Track Data

Flight Track Data

ATC Instructions

ATC Coordination

ARTCC

Flight
Track
Data

Surveillance
Server

Flight Track Data
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Summary

• Service-based architecture helps define the 
future

• NAS Architecture is represented in the integrated 
database

• The Operational Evolution Plan represents the 
commitment and is available at www.faa.gov

• The web-based version of the NAS architectureis
available at www.nas-architecture.faa.gov/cats

• Implementation of the CONOPS is in small 
steps that produce user benefits

• Long-term capital budget planning and policies
make the commitments real

Corporate decisions require corporate data 24
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